The aim of this study was to assess the effect of empagliflozin and/or calcipotriol on cadmium-induced testicular toxicity in rats. Sixty male Wistar rats were divided into 6 equal groups: Control; cadmium; cadmium + empagliflozin; cadmium + calcipotriol; cadmium + Carboxymethyl cellulose and cadmium + empagliflozin + calcipotriol.
The aim of this study was to assess the effect of empagliflozin and/or calcipotriol on cadmium-induced testicular toxicity in rats. Empagliflozin and calcipotriol were suspended in 0.5% CMC solution.
Materials and Methods

Chemicals and drugs
Experimental animals
This study was carried out on 60 male adult sexually mature fully grown
Wistar rats weighing about 120-200 grams.
They were allowed to acclimatize for two weeks before starting the experiment. Rats were kept in a special room at a constant temperature of 25 ± 3ºC with relative humidity of 55 ± 5% and were exposed to 12 h light/dark cycle. 
Experimental design
Animals were randomly divided into six equal groups of 10 rats each as follows: 
Histopathological examination
The right testes were kept in 10%
formalin solution for 24 h, dehydrated in ethanol and embedded in paraffin blocks.
Then, sections were cut at 5 micron thickness, placed on glass slides, stained with hematoxylin and eosin and examined using Leica DM750 Camera Microscope, Leica Microsystems GmbH, Wetzlar, Germany.
Assessment of nuclear factor kappa-B (NF-κB) (p65) immunostaining
Sections from the right testes were fixed in 10% neutral buffered formalin.
Then, paraffin sections were prepared and 
Statistical analysis
The statistical package for the social sciences (SPSS) version 21.0 was used for statistical analysis of the obtained results.
Values of the measured parameters were expressed as mean ± standard error of mean (SEM). For comparison between the different groups, one way analysis of variance (ANOVA) followed by Tukey-Kramer multiple comparisons test was used.
Pearson's correlation coefficient (r) was used to correlate between tissue TBARS and the sperm characteristics. P-values less than 0.05 were considered statistically significant.
Results
Effect of different treatments on testicular tissue IL-6 and TGF-β1 in the studied groups
Cadmium induced significant increase in tissue IL-6 and TGF-β1 compared to the control group. Addition of CMC induced non-significant effect on these parameters compared to rats treated with cadmium alone. Administration of empagliflozin and/or calcipotriol induced significant decrease in these parameters compared to rats treated with cadmium alone. This decrease was significant with empagliflozin/calcipotriol combination compared to the use of each of these drugs alone (Table 1) . Empagliflozin/calcipotriol combination induced significant increase in tissue CAT and GR associated with significant decrease in tissue TBARS compared to the use of each of these drugs alone (Table 1) . (Table 3) . Values were represented as mean ± SEM * Significant compared to the control group (p-value less than 0.05); # Significant compared to untreated cadmium group (p-value less than 0.05); $ Significant compared to cadmium + empagliflozin group (p-value less than 0.05); • Significant compared to cadmium + calcipotriol group (p-value less than 0.05) Empagliflozin/calcipotriol combination induced significant improvement in the above-mentioned sperm characteristics compared to the use of each of these drugs alone (Table 4) .
Effect of different treatments
Effect of different treatments on
Effect of different treatments on the sperm characteristics in the studied groups
Correlation between tissue TBARS and the sperm characteristics
There was significant positive correlation (P < 0.05) between the percentage of dead sperms and abnormal sperm forms, and tissue TBARS while there was significant negative correlation (P < 0.05) between the sperm count and motility, and tissue TBARS (Table 5) .
Histopathological and immunohistochemical results
Administration of cadmium induced significant disorganization in the seminiferous tubules associated with significant decrease in the germinal cells, increased vacuolization and immature germinal epithelial cells in the lumen (Fig.   1b ). This was associated with significant increase in NF-κB (p65) immunostaining ( Fig. 2b) compared to the control group.
Addition of CMC induced non-significant effect on the histopathological and immunohistochemical picture compared to the untreated cadmium group (Fig. 1c, 2c ).
These changes were significantly improved in the groups treated with empagliflozin or calcipotriol ( Fig. 1d, e ) with significant decrease in NF-κB (p65) immunostaining ( Fig. 2d,e ) compared to rats treated with cadmium alone. Empagliflozin/calcipotriol combination induced significant improvement in the histopathological and immunohistochemical picture compared to the use of each of these drugs alone (Fig. 1f,   2f ). Values were represented as mean ± SEM * Significant compared to the control group (p-value less than 0.05); # Significant compared to untreated cadmium group (p-value less than 0.05); $ Significant compared to cadmium + empagliflozin group (p-value less than 0.05); • Significant compared to cadmium + calcipotriol group (p-value less than 0.05) 
Discussion
In the present study, cadmium to rats [33] .
Oxidative stress is thought to be the main mechanism incriminated in the testicular damage induced by cadmium [2].
Patra et al. [34] reported that cadmium its derivatives such as calcipotriol which in turn may affect the testicular functions [43] .
Conclusion
Empagliflozin 
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